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The root parasitic flowering plant, Alectra orobanchoides Benth., and its host, Helianthus annuus L., were cultivated 
and their NRA determined before and after the photosynthesizing parts of the host were removed. [U-14C] sucrose 
was also applied under these conditions. The NRA, although very low, increased in both the leaves of the parasite 
and the roots of the host after the photosynthesizing parts of the latter were removed. However, considering 
the very low NRA of the parasite especially, as well as the translocation tendencies of the 14C applied, it was 
concluded that the reduction of nitrate under these conditions, was probably mainly undertaken by the roots 
of the host, while the leaves of the parasite served as the source of photosynthetates. 
Die gekweekte wortelparasitiese blomplant, Alectra orobanchoides Benth., en sy gasheer, Helianthus annuus L., 
se NRA is bepaal voor en nadat die fotosintetiserende dele van die gasheer verwyder is. [U-14C]-sukrose is ook 
onder hierdie toestande toegedien. Die NRA, alhoewel baie laag, het in die blare van die parasiet sowel as die 
wortels van die gasheer verhoog nadat die fotosintetiserende dele van Ig. verwyder is. In ag genome die baie 
lae NRA van veral die parasiet, sowel as die translokasiepatrone van die toegediende 14C, is egter tot die ge-
volgtrekking gekom dat die reduksie van nitraat onder hierdie omstandighede moontlik hoofsaaklik deur die wortels 
van die gasheer onderneem is, terwyl die blare van die parasiet as bron van fotosintetate kon dien. 
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Introduction 
It was previously suggested that a transfer of organic nitro-
genous compounds from the host into the parasite apparently 
contributed mainly to the nitrogen pool of the latter (Hunter 
& Visser 1986 a & b). This conclusion was based on the 
ostensible absence of nitrate reductase activity (NRA) in some 
of the root parasites, whilst in others only negligible amounts 
were demonstrated. In view of this conception, it would seem, 
therefore, as if the host sufficiently provided the nitrogen needs 
of the parasite, a situation which could lead to the nitrate 
reductase (NR) synthesizing potential of the latter being 
reduced or completely lost. 
It was found, however, that Alectra vogelii Benth., para-
sitizing Vigna unguiculata L. (Botha 1946; 1.1. Hunter 1983, 
unpublished), and A. orobanchoides Benth., parasitizing 
Helianthus annuus L. (E. Ne11982, unpublished), continued 
to grow for 2 to 6 weeks after the photosynthesizing parts 
of the hosts died. These observations have raised the question 
whether the root system of the host, acting as the absorptive 
organ of the parasite, was supplied with carbohydrates by the 
latter. 
In view of the restricted NRA of the parasites, it, on the 
other hand, seems improbable that sufficient organic nitro-
genous compounds can be produced for their own metabolism 
as well as that of the host roots. A solution could therefore 
be an increased NRA of the parasite after the aerial parts of 
the host died, unless this function can be undertaken by the 
host roots. The NRA of the host roots could, however, only 
be increased providing photosynthetic products to be oxidized 
as a source of NADH (Klepper et al. 1971) were -available. 
This investigation was therefore undertaken to present 
experimental support for the possibility that the host roots, 
being the 'substrate' and absorptive organ of the parasite, may 
be kept alive by the latter after the photosynthesizing parts 
of the host became ineffective. 
Materials and Methods 
Plant material 
The root parasite, Alectra orobanchoides Benth., and host, 
Helianthus annuus L., were grown as previously described 
for the heavily parasitized hosts (Hunter & Visser 1986b). 
Determination of NRA 
The in vivo NRA was determined as previously reported 
(Hunter & Visser 1986a). The NRA of the leaves and roots 
of the host as well as the leaves of the parasite were determined 
at the age of 2 months (Figure 1). The aerial parts of the host 
were subsequently removed approximately 12 em above 
ground level in an endeavour to simulate culturing conditions 
(Figure 2a). The NRA of the roots of the host and the leaves of 
the parasites were again determined after 3 weeks (Figure 2b). 
Figure 1 A. orobanchoides parasitizing intact H. annuus. 
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Figure 2 A. orobanchoides parasitizing H. annuus with its aerial parts removed : (a) immediately after detopping, (b) 3 weeks after detopping 
- note deterioration of host stem. 
Feeding of labelled sucrose 
Radioactively labelled sucrose was applied to the host via the 
petiole, the root system or directly into the cut stem. In 
another treatment the label was applied to the cut stem of 
a parasite individual. Except in the case of the roots, which 
were fed with 185 kBq, 370 kBq was applied as [U_14C] 
sucrose to all parts. 
To allow assimilation and translocation of the labelled 
sucrose, the plants were kept in the growth room for 48 h 
at 28121 0C. It was subsequently harvested, mounted on stiff 
cardboard and dried for 48 h at 80°C. The dried plants (Figure 
3a) were then exposed to a Kodak Ortho G film (OG-1) for 
autoradiography for 8 weeks. 
Measurement of 14C 
The intact plants were divided into five parts as follows: leaves, 
stem and roots of the host, parasites, and organ to which label 
was applied. The detopped hosts were divided into four parts, 
namely the stem and roots of the host, parasites, and the 
organ to which label was applied. 
The dry mass of each part was subsequently determined and 
individually ground (20 mesh). For the determination of the total 
activity in each part, 0,5 g of ground material was treated with 
5 cm3 lO~o H20 2 for 3 days at 50°C. It was then fIltered and 
9 cm3 Instagel scintillation liquid added to 1 cm3 fIltrate. The 
radioactivity was counted in a Packard Tri-carb 4W scintillation 
spectrophotometer. Quenching was automatically accounted for. 
Figure 3 Autoradiography, showing the accumulation of label applied to the leaf (..t\) of the intact host: parasite system: (a) before, and (b) after 
autoradiography. 


